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1 1 X(i 1 2 Ici^v^T. HtrfB?g»^^(± 
Vth-Vfb=(e • ni/Cox) (Nd/ni) • [(4 e 0 • e Si • kT)/(e2 • (Nd/ni) • ni) • ln(Ncl/n 
i)]l/2+(2kT/e) • In (Nd/ni) 

mt. vth : L^v^fUmffi. Vfb : -yyy h^^> vmJ±. e : mT-om#. ni : 
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Vth-Vfb=(e • ni/Cox) (Nd/ni) • [(4 e 0 • e Si • kT)/(e2 • (Nd/ni) • ni) • ln(Nci/n 
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(ti L. vth : L § vHitmJE. vfb : -7 ^ y h ^-^^ Kmn^ e : m^omit. ni : 

>; T^jt. tsi : r!&i4soi?$. Cox : ^^mi^mj'(7)m^mmm:. m : 

i- ^ K - XMtu^ u-kizm\^fz^y\^:^-^mh-^^^m^£ i^mmv^o 
mim, 1 9 ] 

[W^]S2 0] 



l±ilE# 2003-3071663 



#fl 2002-340069 



^-i/: 7/ 



lism^i2il 
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i)]l/2+(2kT/e) • In (Nd/ni) 
mL. Vth : L § v^'fiimffi, Vfb : -7 7 y h Kmi±. e : mT-<^mm. ni : 

Et4^-\' T^Jt. Cox : ^':if«T-«o|feltii#S. Nd : i^mt^i^fc K-^^°> 
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Vth-Vfb=(e • (Nd/ni) • ni • tSi)/Cox+(2kT/e) • ln(Nd/ni) 
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[0 0 2 1 1 
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[0 0 2 31 
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^ '1^- 7 h 7 > V 7. ^ ^O^-^M h ^ > vT. ^J' 75^^#$ tL^ o la L^-^M h ^ > 
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[0 0 3 4] 

Vg-Vfb=Q/Cox+ Vs (1) 
[0 0 3 5] 

[ 0 O'^S 6 ] 
Vth=Vfb+Q/Cox+ Vs (2) 

[0 0 3 71 
Q=e • Nd • Wmax (3) 

[0 0 3 8] 

Vs =(e • Nd • Wmax2)/(2 e 0 • e Si)=2Vf (4) 
[0 0 3 9] 

fz. Wmax li^^m^^^m-to ttz^ ^^y- y'y \ )VMmm%m.Wmi^-hmfltz^'i 

(5)^<7)J: ^ U^^ti^o 

[0 0 4 0] 
Vf=(Ef-Ei)/e (5) 

[0 0 4 1 ] 

[0 0 4 2] 

Nd=ni • exp((Ef-Ei)/kT) (6) 

[0 0 4 3] 
(4). (5). (6)^J: f)^>:^75>^'^;6^tL^o 
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[0 0 4 4] 

Vs =(2kT/e) • ln(Ncl/ni) = (e • Nd • Wmax2)/(2 e 0 • e Si) (7) 
[0 0 4 5] 

75^ hYlmaxli^k^<D J: ^ H 4" o 
[0 0 4 6) 

Wmax=[(4 £ 0 • e Si • kT)/(e2 • Nd) • In(Nd/ni)]l/2 (8) 
[0 0 4 71 

J:oT(2). (3). (7), iS)^X^:k^m%hti^o 
[0 0 4 8] 

Vth-Vfb=(e • Nd/Cox) • [(4 e 0 • e Si • kT)/(e2 • Nd) • ln(Nd/ni)]l/2+(2kT/e) 
• ln(Nd/ni) (9) 
[0 0 4 9] 

mm^^i^^Zt^^'C^^ho fzfzL. (9)jt{im/f6tlU(ift?tt4-v>o-em{itft# 

^ o 

[0 0 5 0] 

Vth-Vfb=(e • ni/Cox) (Nd/ni) • [(4 e 0 • e Si • kT)/(e2 • (Nd/ni) • ni) • ln(Nd/ 
ni)]l/2+(2kT/e) • ln(Nd/ni) (10) 
[0 0 5 1] 

mmmfn-Cit. nd/ni ^^mt LT(10)^o:£i22<h^i2/6^^I^L< J: ^ tCN 
d/ni^?^*i)'i)o 

[0 0 5 2] 

St o V ^ T -r ^ o ^^^SM -r- {i «^ T CO CO m n mnm <Dm^ 
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[0 0 5 3] 

Vth-Vfb=(e • Nd • tSi)/Cox+2Vf=(e • (Nd/ni) • ni • tSi)/Cox+(2kT/e) • ln(Nd 
/ni) (11) 
[0 0 5 4] 

^^^^m^-mmii^x^^m^^xisiox^mm^'r:hzt:^^x-^. tsi > [( 

4e0- eSi • Vf)/(e • Nd)]l/2;6^^ji5ct)5:T(il[5^^SM^ tSi < [(4£0- e Si • V 
f)/(e • Nd)]l/275i^^f9jz:-C(i'^^^^M^#x.-S::<i:7&^'-e§^o 
[0 0 5 5] 

^fifzl^'-y^y h^-m. (Nd) ^7^i6^Zt:/)^^X^. ^ LTv&$ tl/^ K-/^°> h 
[0 0 5 6] 

^/c. ft#tC'£^S>^ L§v^M«JEVth{iFET<7)Vg-Idffi^7{>-^^i6^C <b;6?T§ 

^ o 

[0 0 5 7] 

•Id= (W/ 2 L) • Cox • uFE • (Vg-Vth) 2 (12) 
[0 0 5 8] 

[0 0 5 9] 

±IEC»^^. 7"vs-^ xom^Jjftt (Vg-um^) ^-hJ^t:hL^\^MUm.J± (Vth 
) y h/'V> Kmi± (Vfb) cti9. K-/^°>^^Jt (Nd) ;6^^^^^$n^o 

^LXSmS^^^^h^t^h K-/N°> h^JtNc<!:l3j: K-^^•> VmHitm (Nd/N 
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[0 0 6 01 

m^mA- izntX. K - / ^° > h (Nc) i:^ib^Zti>X^^o 
[0 0 6 1 ] 

tfz'^i^z^ K-/N°>h^)t (Nc) ^^1#^n7t:iiiJ^i5tfH;^tLT, iiiJ^LTt:!.^ 

[0 0 6 2 1 

[0 0 6 3] 

(^JfiOff^«J2) 

1 ^m^^xmnir^ho 

[0 0 6 4] 

mi (A) . (B) ii^n^-ix. l5ftl=SvXxA<7)|#^[ll, ISttl^av>;x 
[0 0 6 5] 

. Vg-Id#14il.iJ^tl 1 0 2 ;?5.t;^SIMS^^ff^a l O 3 U J: 19 vlJj^^^f ^ o LT, V 
g-Id#ttJ: O^^ixbtLfcL^v^-fiimffi (Vth) S.O''^ 9 y h KmJE (Vfb) t 
rr^li^-iJ^ 1 0 5-^A:^L> :*:|§H^<7)ai^^t:*o'v>-C K-^^•> ( 
Nd) ^^m^-tir^o ^LTMt-^ SIMS^1?f:^^^^i6'i.tL7t: K-/N°> (Nc) 
<!:> mm^^^h7!Ki6hnfzV-^^y (M) HzX^. r/>t:a.-^tz K- 
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[0 0 6 6] 

^^v^-e. i^ibi>>tifzh'~^<> ht^\ii\:m^m'o\^x. L^\^^mm.&^%m,Lfz 

[0 0 6 71 

3 > ifi- ^ 1 0 5 <!: K- tf > X^M 10 6 t(DmitZT'^<4 X v ^ a. 
-/N°>h^^ (Nd) ^AtJ-r'S.'J^>^;6^'*)^o -E-LT K-/N'> (Nd) fi, L 

5 ^ - - -ett» L , mm<r>miZ ^ ct ^ 4^ K - XM =^ r--- 3^ ^ - ^ coy y 
[0 0 6 8] 

t fz^mm<7yfmmm'^mi^ 7.7- -uit. ^^^^ )i^mfSLmi^RV'^m^mM(D 

[0 0 6 9] 
[00 7 0] 

imm(^mm 3 ) 

^ o 

[0 0 7 1] 

1112 (A) (i. im^3ivxxAcoit^iii=^^L. 112 (B) ummmi^x 
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#14iiia^^fo/c;5\ SIMS^W^^f o7t75^;J: -<:><D^m (i) . (ii) H 
[0 0 7 2] 

0 1 UitLT. Yg-ld^mm^2 0 2 ^fflv^rilj^^^f -?-LT3>k:a.- 

^jt (Nd) ^n^^^^o ^L-C. ^ffi^tLTv^^ K-^^°> hff^mb^Pt. K- 
t: > (Nd) ^n>li°^-^205 HJt^^-lt^o 'e<7)|S:S:. iJJ^K$4-A 2 

0 1 <7) K-/N'> h^Jt (Nc) 75»^^^i6i^tL^o 
[0 0 7 3] 

-eLT, t#'btL7t: K-/^°> h^Jg (Nc) ;^D^~^0 t 1^ c^) k-/n°> h vg-ft-fbilit; 
K- t'^^r^SO K-XM*tlJia-r'5)o f =^t>*>. K-/N°> h^^Jt (Nc 

[0 0 7 4] 

^fz^^^ (ii) (±. #2if«T-^Wi-^y|iJ^Mfl-B 2 1 ItiitL-C. SIMS^Ifl^ 
^S2 0 3 ^l^fflLTiiJ^^tf o^t^-e^^o SIMS:9^^fftcJ: «9t#^ttfj K-/n°> 
h^gJS (Nc) h.^ ^W^nrv^^ K-/N°> hfSmb^i:^n>ei-:J' 2 0 5{C 
Jt^^-Jir^o '?-<7)|tm> r|lJ5cS^I^B 2 1 1 <7) K-yN-> h^jg (Nd) . Lit^-fiim 

[0 0 7 5] 

^LT. tt^tiTt: K-/^°> h^JS (Nd) ^S-O^'-^^T) <7) K-/^•> h fSttft^tl 
[0 0 7 6] 

4^^. rnmmm 1 1 ^ > if ^ - 2 o 5 ^ k- e > ^^-^g 2 0 e t <^ 

[0 0 7 7] 

ffi. K-/^•>^^JK (Nd. Nc) :S.t/K-^^°> hrStt'fb^^T-'-^^-X'fbf 'S)^ 
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[0 0 7 8] 

. 1113 ^fflv^TiJi^-r;i)o 

[0 0 7 9] 

{itf'^Jt^^a^a (CPU) . ^ifi'itMS : ram) . =?-7°n 

^^-yv^i^^';, Ai±ltJ$IJf5P^® (I/O) ^ 

[0 0 8 0] 

[II3(i. rr^l^'^-^i^T^T^AOMIIi^^L. ^*3 0 1 <h. K-t:>r^ 
eS 0 2 ■=iy\£ci.-9 3.1 \ VIJj^¥g3 2 1 t^^LTV^^o 
[0 0 8 1] 

^WLTv^^o 4^:fc)^*3 0 Ki. ^t^ltlR^* (PDA) n:^^:^-^^ 
*fiJffl-m{^<tv^o -etT. ^^7^3 0 1 t Y-\iyV'^m.Z O 2{i. r-v^c^y^^ 

i'^m-t^mm (fijx.{j'i?';->;i^-A) tci^tf^nTv^^o 

[0 0 8 2] 

r3>ii°^-^ 3 1 1 (i. v|ij^^^3 2 1 /O^^Atl^tL^ L^v^{jt«l± (Vth) 
. yy yV^<>ym}± (Vfb) Sy''K-^^°> h^Jg (Nc) t-^^h V- XMimM- 
■th^^ (?S^#S3 1 2) K-XS^ K-kf>X^ 

gm^^i-^¥l^ (15^^153 1 5) <h. ^^LTv^^o '^^ia K-X»^eniSiJ^ 

[0 0 8 3] 
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h) . y^y h/^">Kmi± (vfb) . v~y^yhmm (Nc) . ^^mi^m^<r>i'?m^ 

[0 0 8 4] 
[0 0 8 5] 

-^^^^LTf^JK^f^|g3 1 4-^A;^i-n{f iv^o 
[0 0 8 6] 

mm (Vth) y^yV^<yVmf± (Vfb) <!:^*i6^o i/c. t'Vs-^X(7)K- 
h^lS (Nc) *^Ri6>i)7t:i6. SIMS:^WiliJ^^^f ^ o 
-?-LT. ?»J^^^3 2 1{i. r-vsr^>(.^f^^i-;|>JtP>fft;l5ttT^. m<Dmm\z 

^ir^LT^t»#l^3 1 2^Xti'^fL{tX\^^o ttzmm^^3 2 It^ rr^tf^- 
^ 3 1 1 ^|W|-<7)t#Bificf^tt-r ^ J:v^o 
[0 0 8 7] 

3 1 2 75^ibi^^#IS3 1 5, ^LT K-lf^^'-^a-^ttfR^^^irLti^im ( i ) t 

. %m.^^3 1 3;e»^^*ij»f^^3 1 4:\>zx^m^'^i\-tzmm.i)^v-\^y vmm.^ 
mfi^mn ( i i ) tT&^'^ao 

[0 0 8 8] 

(i) {i. ?g@^|^3 1 2 flA^'a^tL^xVWxOL^v^fimffi (Vth) 
y h/s>KltEE (Vfb) tiJ: ^} K-/n'> h^JS (Nd) ^^a6^o -eUT 
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[0 0 8 9] 

(i i) ti, lE'is^i^s 1 3i<zum^fix^^^T-^^-;^:^-h. mm^ 
mmm^'^mn^ti. v~^^>hmm (nc) ^^-^^^n^o 

[0 0 9 0] 

M4^o-r < <!:7&^^*)^o -e^O^t^. fS'IS^m3 1 3 tcfe$i^-tJ:Ti5v^7t:^ K- 
[0 0 9 1 1 

-^tw, K-XM$IJ^yn^'^ A(7);i^-^>7n-<7)— -^iji: tT. 1113 (B) <r> 
(i i) T'lJ^B^Lfc^j^^. m\2^m^^XW^'f^o 
[0 0 9 2] 

(r>^^^i)-hY~\iy^^m (Nd) ^tt#$-iir>i,o S/i. T^^^7.(Dm\^^ ( 
i|i$r, K-/N°>h^Jt (Nd) <i:4^2g#:^T-<7)'f^M^f^^#«L-C?t^ (lt») ^ 

[0 0 9 31 
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[0 0 9 4 J 

[0 0 9 51 

=^®B#Pb^ -e K - X» ^ # ^ ^ -fy^x ^ ^ o 
[0 0 9 6] 

mmm 1 ) 

[0 0 9 7] 

4-r\ rfj^m^oiifM (A) Rifsms^^m^m<7)m'm (b) not^-r. [ii4 

[0 0 9 8] 

0 4 (i) tC^i-J: ^ ^^«*^4 0 0±t;ili##:fll4 0 1 ^ff^JiKi-^o ^ 

mMiitLfzo 

[0 0 9 9] 

■€-LT|2I4 (ii)H^i-J: d ^^mi\:^iifz^Fmi^m4 0 1 K-y 
Lfzo 

[0 10 0] 



ttlfH#2 003-3071663 



#11 2002-340069 



^-v: 24/ 





7nn>K— XS(/cm^) 


1 


3.1 X10'^ 


2 


5x10" 


3 


8x 10" 


4 


1.3x10'" 


5 


2x10'* 


6 


3.2X10'* 



[0101] 



^/iSIMS|i^$^-C(±. ^mi^m<7:>^^mitm. ^^:^-^>V-\t'riz l x l Ol3/cm2 
. 3 OkV. 5WO^#-C:Kn>^ K--7°Lfv:o :iiiX'Smsm.$[ ii^lSLir ^ o 
[0 1 0 2 J 

^x^zmA (Hi) n^i-i^ti. w\mtn<D^^F-mitm^pffm(Dmmz^^'^- 
=-yf\^^ L/w=8/8 ;t.mi:L/jo -eLT. m^vmik xf^\mym<^^mwB. ^ m 
orr- hmm4 o 2 *ffML/::o 

[0 10 3] 

■^<D'i^m4 (iv) il7]Ki-J: ^ tc, ^ 1 <7)#mflf 4 0 3 t^2 0#m3i4 0 4 t 

) ^rY^tJDL^ V-x:?5.?/Kl/^ >'flit4 0 5. ^ 1 cOf&flSJg^^J^IRit 4 0 6 , 
r- h t ^ H 2 <Ofg:rjtJt/f^^t?IIit 4 0 7, n ^ ^ ;t> ^L-MTF 

[0 10 4] 

V ^ T ^> J: V ^ L r K - 1^° > ^'^M^^^^^ L T V ^ ^ 4^ {i\ ^*^)SIMS|J^^m-ffl 

SIMS^^ff ^ ^ 'J^'^ (i 3^ ^ o 
[0 10 5] 

LT. 1 ~ 6 mg-MttM^^tf o Ttio IS^^IH 9 tc^-To EI 9 

<t «5 m'mMM 1 - 6 <7) L ^ v^iimEEVth (V) , y^y y Vm&^i^ibfz 
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